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ANDA 74-560

Warner Chilcott, Inc.

Attention: Norma Enders, R.Ph.

182 Tabor Road NaA 1 (947
Morris Plains, NJ 07950

Dear Madam:

This is in reference to your abbreviated new drug applicat%on
dated November 9, 1994, submitted pursuant to Section 505(j) of
the Food, Drug, and Cosmetic Act, for Flurbiprofen Tablets, USP,
100 mg.

Reference is also made to your amendments dated March 10 and T
March 25, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Flurbiprofen Tablets, USP, 100 mg to be
biocequivalent and, therefore, therapeutically equivalent to the
listed drug Ansaid® Tablets, 100 mg of Pharmacia and Upjohn Co.
Your dissolution testing should be incorporated into the
stability and quality control program using the same method
proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and

Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Doug Sporn

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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Flurbiprofen
Tablets, USP

BESCRIPTION
Fhorbi (-] am- y agent.
f isa acid
a3 (2)-2-{2-Ruoro-4 onic acid. The

molecular formula & Crsth3F0,. with a molecular weight of
244.26. Furteprofen s 3 whae or slightly yeliow crystaliine
powder. #t i skghtly soluble n water at pH 7.0 and readily solu-
bie n Most poiar solvents. i3 structural formuda is:

Y.
bes in pharmacologic studies. As with other such arugs, its
mode of 3Chon 15 NOt known. However, X @ a potent prosta-
glandin synthesis inhidor, and $es property may be invoived in
its anti-inflammatory effect
Flurtwproden is well absorbed afer oral administration, reaching
peak biood ievels m apprommately 1.5 hours (range 0.5t0 4

. abaorption but

wum:mnmmumm
the tast dose.

Flurbiproten is and primarity
i the urine, about 20% &s fres and conugated drug and about
50% as hydroxytated metaboites. About 90% of the fiurtwproten

1N 2 r900ried SIUCY 1he SVOTagE FRIEITIUM S67UM CONCHNSNON
of farteproten. foliowwng 3 100 mg oral dose of furbprolen
tablets 1 NOMMN vohsvpers in=184), was 15.2 yg/mi_ with
90% of e values between 10 and 22 y9/mlL. In genewnc sub-
ects (n=7) between the ages of 58 and 77 years. 100 mg fur-
teprofen resulted i an average peak arug level of 18.0 yg/mlL
and an average olmunshon haf-ite of 6.5 hours (renge 3 10 10
hOUTS). It QONSINC FMeUMISINIC SrEWINE PERENLS (n=:13) between
e ages of £5 and 53 years recaning 100 mg Rurtiprolen, the
aversge muemusm 000 igvel was 12.7 /Ml and e sverage
shmunabon hail-die wes 5.6 MRx's ¥ange 4 10 10 howrs).

n 3 sy n ond stage
renal ceses (ESRD). mean urnery recovery of a 100 mg dose:
was 73% m 48 howr's for 9 normal subyects and 17% in 96
hows for 8 ESRD pasents undergoing continuous ambulsiory
peronesl dalysis. Pasma concentrations of flurbiprofen were
mmmnnmmnmmm
of the 4*-hydroxy-
mm-mmnnnnm
patients. The pharmacokinstics of furteprolen in patents

with decreased renal uncion but not ESRD heve not been
aetermmned.

The pharmacokineacs of fiurbipralen in patiants with hepstic
dasase have Rot Been dewermined
mduydmv-mmum
23903ments of herapeAc responee. furbiproden (200 o 300
mp/dey) cermensated sflecthvensss comparable 10 aspinn

(2000 1o 4000 mg/day), tagroten 2400 10 3200 mo/day), and
ndomethacs (75 W 150 morley)

in pavents with reursatoid arfites. Aurbiproten ey bo used
N COMDINERON WWN Qoid SSIS OF CONCORBTONIS.




ngometnaon (75 t 150 mg/dey)

1 pAnIENTS with Meumstoid arthntis. frbproten may be ued
¥ COMDNEDON Wt OOl S OF COMCOSIBNONS.

Flurbrofen tablets are indicated for the acute of long-tenm
reatment of the signs and symptoms of MeUMatnd AhNbS
and

SeNnous GRSIONIESING 1DKCKY. SUCh BS DISedng. WICErgion.
SN PEriorINON. CAN OCCN 31 Bvy Bme. with O WLt warming
m.mmmmmw
ant-nRMMatory orugs. ANOUGN MINer upper Gi problems.
such as e iy oy n
herapy. phySICIAns should remain slert for ulcarseon and
mnmmmnmn-
INRITYRSOTY Grugs. even 1 e sbeence Of previous Gi wact
SYMPIOMS. I pabENts Observed in Cevcal Tals of such agents

9ross biseding, or perforaiion S0DEI 1D OCCUF 1N SPOTOIMEtEly
1% of pavents yeated for 3 i 6 months. and in about 2 10 4%
of patients Weated for one year. Physicaans should sdorm
BISENTS AOLL The SIQNS AN/OF SYMOWOMS of sanous Gl Koicity
an0 wiat SIeps to take if they occur.

Saxhes 1D date have not identified any subset of pebents not st
sk of developing Peptic Licerabon and bieeding. Except for 3
prior hestory of senous Gt events and other risk taCKrs known
10 be 2390CNeC W DEDLC uiCer rsaase, SUCh 38 SICoONEM,
SMOIGNG. #1C.. NO Nsk aCIOS (€.0., 30¢. 30 NIV beEN N800~
2480 with crexssd nek. Eiderty o debiitated pebents seem 10
tpieraie uiceration or bleedng kess well than other indnaduals,
3nd MoSt sporRanecus reparts of tatal G events are 1 Wes Pop-
uiahon. Studkes 10 Gt are NCONCRENVE CONCAMINg the retatve
risk of VanOUS nonstercwisl AND-NREMMENDry SOBNIS N CAUSING
such reactions. Hgh doses of any such agent probebly camry 3
greater risk of these reactons, sithough controlied chrcal Wiais
showng Bis 00 NOt exist in MOSt Cases. N CoNSIdanny the use

Because serious Gl tract uiceration and bieeding can oo
calty tsated patenis for the signs angd symptoms of ulceraton
and bisecing and should miorm the pabients of the smportance
of s folow-up.

PRECAYTIONS

Gesersl

impoived Ronai or Mepatic Fenction: As wih other non
-’ y shousd be ussd

WAt CILON 1N PEREIS Wilh IMPRIred renal of RepEtic lunchon,
or 3 hestory of iadney Or ver Cessane. Shuches (0 830838 the
pharmacoionscs of Aurtsprofen M petents wilh decresssd
frver funcion have not been done

Benat Efecis: Toocoiogy Sutes i rats heve Shown renai
Dagdiery necrosss at 00age levels equavalent on & mpAg bams
10 1hose used Chwecally i humans. Sivalar SNAINGS were seen i
monkeys given hegh doses (50 10 100 mo/kg. O apDrORIRBIRlY
20 10 40 bmes the human therapeutic 0ose) for 80 deys.

admenestation of a nonsteroidal anti-inflammatory drug may
cause a dose- n 9

which may precipitate overt renat decompensason. Pasents at
greatest nsk of this reaction are those with impeired reansé lunc-
The eigerly. o -

farbgroten should have renal Ancson monsoned f Bwy have
sgns or it may be weth mad

such a3 melmse, fabgue. i8S of appevte. oc. Occamonally
DENENtS May GOvelos SOMe SvaRON 0f SNUm Crestnng and
BUN levels without SIQNS O SYmpDms

Livnr Teats: As with other nonsteroidal ant-nflammatory
Grugs. bordenns elevations of one or more hver tests may
occur i up 1o 15% of pabents. Thess abnormalides may
PrOQTESS, May romain essentially unchanged, o may disappenr

should be for ot ot 3 more
Severe hepsiic 18aCRON wils on therapy with furbiproden.
Anamis: Aremia is n i arvwits

initial hemoglobin walues of 10 O/dL OF KBS, a0 who Bre B
receive long-term therapy, should hive hernoplabn veiuss
determned periotcatly




-

A e MK e A SRRSO Lk
PoNES Syeased nek of G tsacity

Bacause s 6 ract wicerston and biseding can occur
WHROLE WINING SYSAOROMM. PPYSICINS ShOulG 100w Chon:-
Cally Fasied utents for Bw Sgns 8N SympIoms of UICersbon
and bisedng and sheuk! Konm the pebents of the IMportance
of $us (ehow-up

Oenersd Pracastions
impaired Remal or Nopatic Function: As with other non-
Sterogal s Y orugs, shouid be usedt
with CaUON M patients with rmpaed renal or hepatic funcion,
Or 3 hesi0ry of ey or irver dissase. Stuhes tD gssess the
phammacolonencs of furbiorofen i paDeNTS with decreased
lver tunchon have not been done.
Rensl Eftects: Toxcology studves in rats have shown renal
Papikary necros:s a1 Gosage leveis squivalent on a mg/kg basss
bn-mddnu!yn'um,&mwfmmmmm
monkerys gven twgh doses (50 t0 100 mg/ig, or
20 10 40 smes the human therapeutic dose) for 90 deys
in clencal sthudkes, kudney function tests were done at isest
monihly i pabents taking frbeprofen. in thess studies, renal
Sects of furbprofen wers simuar 1 hose seen with othe
ronswerodal ar-nfiammatory drugs.
Ammuwmmmmnmm
Prerenal Condrons IBading to a reduCHon m renal bICOd Aow or
1000 volume, whers the renal prostagiandins have 8 supportive
fois in the masntznance of renal perfusion. in these pabents
ofa icka) anti-i

Ccause 8 gose n )
whuch may precipitate overt renal oecompensabon. Patients at
Qreatest nsk of ths reaction are those with impawed renal func-
on, heart failure, liver thoss takung o nd
the eidesty. Discontinuation of nonstervidal anti-mfammatory
arug therapy is typically followed by recovery to the pretreat-
mm.mmnmmmmnme
flurbeproten should have renal function monitored ff they have
SIgNS OF SYMptoms tat may be consistent with mild azotamia,
Such &3 matasse. fatigue, ks of appetite. etc. Occasionally
pavents may deveiop some elevation of serum creatnine and
BUN lveis without signs or symotoms.
mmmuhanmm-uwm
pabents with end stage renal disease [ESAD). Furbiproten
metaboMes are primanty ekminated by the kioneys and elimi-
aton of 4-hydroxy was reduced m
ESRD patients. Therstore, patients with signiticantly impasred
fonal function may require a reducbon of AOSAYE t V0N ACCY-

of and should be .
suamuummmmmocvw.)
hunmmmm
mmmmmummmm
OCCU 0 U 10 15% of pabents. Thesa abnormalibes may

May remain or may
with contiued terapy. The ALT (SGPT) test is probably the
mMOst senestive indicator of kver injury. Meaningful (3 mes the
upper mdt of normal) elevations of ALT or AST (SGOT) have
Dbeen reporied in controlled dlinical trials in less than 1% of
nu-nkn.unvn‘mmmormumm‘ liver

Of in whom an Hiver test has occurved,

ummnmmlm,mmm
ksl hemogioben vaues of 10 ¢/dL o iess, and who are to
recome long-term therapy. shoukd have hemoglobin values
Oormned peroccally.
Fluid Retention and Edema: Fiusid retention and sdema have
Been reporied: therefore. turbiproten should be used with
mnmmmmmnmm
OF suvlar congitions.
Wisiea Champes: Birred and/or diminished vision has been
eported with the use of flurb and other i
as-riammatory drugs. Patients expenencing eye compiaints
should heve opithaimologic examinations. "
M-Muw:mmm
; >

mmmnm.mmmmmmw
mwwm\gnmmmmmy
Observed when furteprofen is admenistered.
-—n-ur-n:wm,mmmmns
£las3. 3 ot roe of sde wflects. The side effects of thess drugs

Srug intevactions

A A of tablets to

under tastng Conamons, of with antacid suspension yieided
iy serum time profiles in young subjects

(#]0 WARNER CHILCOTT
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Fiurbiprofen Tabilets, USP

effect of 2spinn (wiuch siso lowers serum concentrabons of

23 well as normal volurteers (n=16). Concurrent use of fiur-
biproten and aspinn s therefore not recommended.
Beta-sdronergic Blacking Agants: The etfect of furteproten
0N DIo0d pressure fEspOnSE 10 Propranoiol and atenciol was
mwmmmmmm-w»
ettect of

ammumumw Faurteproten ad
01 BpPBar 10 ANeCt o BEtS-DIOCKEY-Medkied reduCton i
Reart rate. Furbeproten (o Aot sect e pharmecolonetic pro-
mummnummum
ance wn effect s . Pabents
mmmmammmw
0 ensure that a satisfactory hypotensve sffect 1s aciweved
Cimstidins, mhwmwﬂ) pretreal-
ment with or not sttect
pharmacokmetcs, mm:mnu)mm
significant increase in the area uncer the Serum CONCEMTAtON
curve resulted with

Bigezin: Studies of concomitant admintstrabon of furtwrolen
ana digon 10 healthy men (n=14) 410 N0t show 3 change n the
steady state serum levels of either dnug.

Blerstics: Studies in normal volunieers have shown that fiur-
iprofen, kke other nonsteroidal anti-nhammatory drugs. can
imterfere with the effects of furosemede. Although results have
varied from study t study. effects have been shown on

mmmsomem mmmwm
thuretics. Patients
mwmummnmﬂm
desired effect s obtaned

n=4). n=2), with n=3),
Or lybunde with phenformn (n==6). Aithough there was a slight
in biood sugar guring concomitant

Carcisogenesis, Mutapeassis, iupairment of Fertitity
An 80-week study in mice at doses of 2, 5. and 12 my/xp/day
maz-mmnmnmdos 2, and 4 mg/kg/day
did not Show evi of

doses of flustiproten.

Flurbiprofen gid not impair the ferbisty of male or female rats
vuuowwyntzzswmlusﬁmmlsms
rwecwuyutn

u—emmml
nwmm gIven 10 ce in 00Ses up
t0 12 mo/kg/cay, 1 rats i doses up 1 25 my/kg/day, and 1o
raborts i doses up 1 7.5 mo/kg/dey. showed no
effects

Because there are no adequats and weii-controlied studies in
wwmummmwmmm
predact human for
use n pregnancy

Laber and Belivery: Fusbiproten's effects on labor and deliv-
©ry 1 women are Ot KNowN. As with other drugs known 1o
it prostagiandsn Syrihess, an ncreased ncidence of dys-
focia and delayed partebon ocoumed in rats treated through-

Could recowe 0.10mg per day in the
estabshed muk of 3 woman talong 200 mg/day. Because of
mmmum«mwmm

n-nu-:s-nmm-nmm
have nOt been estabimied.

ADVERSE REACTIONS
Adverse reacson inlormeson was éerved om pabents who
receved furteprolen 1 bnged-coMrolied and open-iabel ciini-
Cal ais. and from wurigeade merkesng expenence and from
Pubhcatons. in the descrohon betow. rates of the more com-
RON gvents (grester Than 1) and many of the less common
ovents (less $1an M%) represent chracal Shudy results. For rarer
ovents that were derwed y from
mmmmmnmhcs) accurate rate
are
Ot the 4123 pstents i premerketing studies, 2954 were
eatad for at least 1 month, |uelwallust3mmm 948
mnmama&smnwvmwmmn
least 2 years. Ot the 4123 patients, 9.4% dropped out of the
Shuhes because of an adverse drug reaction, principally
wolving the gastromtestnal tract (5.8%), central nervous
Systam and special senses (1.4%), skin (0.6%), and genvtoun-
nary tract (0.5%).

An astensk after 2 rEacuON identifies reactions which occurred
0310 9% of pabents teated with furbiprofen.
ocoumng n 1 10 3% of the pabents are unmarked.

X
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Sermateiegical: Rasn
Special Sessex: Duzness. trntus. and changes n vison.
Ganitesrinry: Signs and symptoms suggesting urnary ¥act

Body a8 3 Whels: Ederna®.
MetabslicMutritional: Body weight changes.

incidence Lass Thes 1%

(Camsal Relstionship Probebie)

The reacsons ksted n thes category occurred m < 1% of

PORENES I he CINICA) NAIS OF were renortad GuNNg POSIMAY -

kowng from other Agverse

o000 only or the
twituch that they are raren) are

aphcaznd.

Gastreiatenting!: Peptic uicer disaase (see aiso WARNIIGS,
Bisk of Sastreintastiaal (G1) Uicorstions, Bleading and
Porterstion with enstereidal Asti-iafiammstery
mm bmoymnea stomatrs. Wl
M-m
a—-h—mmmm

Nomatelegic: and won
Sehciancy anemia, mmgmm
(Soe aiso PRECAUTIORS, Eftect on Pistsiets and
Cospuistion

Reapiratery: Asthma and epistaxis.
Semmatslegical: Angoedema, urticana, eczema, and pruntus;
pholoaensitwty. lonc g

Speciel Semses: Conjunctivitis and parosmea
“-rmmmmmwm L

uq-anu- Chilis and fever; wrm

Contral I [~ X P
acodent, fabuiety, and

hemormage.

Nemataipgic: Lymphadenopathy.

Reapisatery: Bronchibs. laryngitis, dyspnea, pukmonary
SMDORSIT. PUIRONArY WIIICL. and hyperventitabon.
Busmatelepical: Aopecia. nail disorder, herpes simplex,
20800 Ory siun, and Sweating.

Spociel Semass: Ear drsesse, comeal opacity, glaucoma,
retrobulber neurits, changes in taste, and transient hearing
10SS: rebnal Nemorrhage.
Genitenviasry: Menstrual disturbances, vaginal and uterine
hemorthage. vulvovaginitis, and prostate disease.
MotabelicAlutritionat: Hyperkalemia.
Cardisvanculer: Artythmes. angena pectons, snd myocardial
niarceon

Musceleskelotat: Myasthenia.

DRUS ADUSE AND DEPENDERCE

No Orug abuse or dn dependence hes been observed with
Harteproten

Yosage & for 13 children and
tzmmunum—numsmw
Drowesness occured after doses of 150 1 800 mg in 3 of these
Young chwioren fwith diiated pupils m 1), and in a 2-year-old
who 8i50 A0 SOMICONSCIOUINESS, PINPOMT pupils, diMinished
one. and oievated wer enzymes. Other children who ingested
goses of 200 mg 10 2.5 g showed no symptoms.
Among the acults. a 70-year-oid man with & history of chronic
mmmm Tawicological anatysis showed

acute furtiproten overdose and a biood ethanol concentration

mmmwndﬂrﬁmﬂ.mwnw
dznness atter 3 9: headache and nausea after < 2 g; agitation
after 1.5 g; and drowsiness atter 1 9. One pabent, who took
200 to 400 mg fiurbiprofen and 2.4 g fenoproten. had disonen-
tabon and dipiopia. Three adults had no symptoms after 3 to
$ 9 flurbiproten.
ofan The should be emptied by
vomiting or iavage, though littie drug wilt likely be recovered if
mmmm'mmumumm Supportive
should be y. Some pabents
mmmnummmmlunmmmm
requared no other treatment
In mice, unmmwwmmmmm-
fered orally and 200 mg/kg when administered intraperi-
I:ndy‘h-wnmmdmmymwmm
1o of rightng reflex. labored respiration, twitches
NS gepression, and spiayed hind limbs. in rats, mwum
wmmlwmmwmmmm
when adminisiered sntraperiioneally. The pnmary signs of fomc-
Ay WOre FOmOrs. COMUINIONS. ISbOred respiraton, and pragira-
o0 Theae were obesrved Mostly in 1he FIFapentonesl shuckes.

GORARE AND ABMERSTRATION
m-ﬂunwm
) arEvits and o : staring




¢ AOUS NNe G Te |3 CIQron were 95S an b yoars oG
Drowssness occusred after doses of 150 1 800 Mg i 3 of Wese
yOUng children (with ditatec pupids in 1). 3nd i a 2-year-oic
who 8IS0 N0 SETCONICIOUENEES, PRDOTE Pupeis. Guvanshed
1one. and slevated kver enzymes. Oiher Chuidren who npested
coses of 200 MY D 2.5 ¢ SROWSS RO SYMOIRS

Among the aults. 3 70-year-cio Men wiih 3 hesiory of chronc

coma and y Mer3nbg

Mausea. and epigastne pan after 2.5 10 5 g, epigastne pan and
dzness after 3 g: headache and nausea atter < 2 g: agrabon
after 1.5 g: and crowsmess after 1 g. One pabent. who tDok
200 t0 400 mQ fhatuprofen and 2.4 g fenoprofen. had tsonen-
tation and dipiopia. Three adults had no symptoms after 3 1o

S g furtuprofen.

Treatment of an overdose: The smach should be empbed by
vomng of ivage. though e drug wil likely be recovered if
MOre than an how' NS elapsad SICe MPESEON. SUPPOTEve

i mce. he Rurteoroen LDso was 750 mg/kg when aormans.-
fered oraity and 200 mg/x) when adrncsiered niraper-
tonealy. The pnmary Sons of My were Crosyason, staxa,
1083 of nghing refiex, abOred MEADEBRON. IVEAES. COMUSIONS.
CNS aspression. and spiayed hind mbs. In rats. the farteproten
my,-ulsommmnm—nmmmm

* when sdmwestered nuaperioneally. The premary ssgns of tomc-

Ry were Yemars. CONMVUISIONS. labored MeSpIEkoN, aNd prostra-

20n_These were mosty n the Shuhes.
BERAGE AND ADMBRSTRATION
Furteproten tablets are sdminisiered oraily.

fn anhnes ang itis: Recommended startng
0058 i3 200 10 300 MO KN Gawly JOse 8D, TID,

or QID. (Most expenence i reumatoid arthrits has been with
IO or QID dosage.) The larpest recommended single dose in a
Mmultipie-dase daily regumen is 100 mg. The dose showld be
1ilored th each patent accordng 1 the seventy of the symo-
toms and the responss to therapy.
Although 3 few patients kave recemved hipher doses. doses
mmn':mogmmmmmmem
[]

W SPPLED

Fustaprofen Tablets. USP. 100 mg Mive, round, unscored fiim-
CoStq tabiets. deboased waih “WCA62" on one side and plain
On the other $id8) are SUPOSd a3 fokows:
NO0O47-0462-24  Botses of 100

NOO47-0462-30  Bowes of 500

Stere st contrelind resm tempersturs 15°-30°C
B59°-80°F).

" dght, gt as detined in
the USP.
wmmmmm
prescnpon.

By: MOVA Pharmaoceutical C
Coguas. Puerto Rico 00725
04626000

orporation




CENTER FOR DRUG EVALUATION AND RESEARCH

PP ATION NUMBER 07456

CHEMISTRY REVIEW(S)




1.  CHEMISTRY REVIEW NO.4

2. ANDA # 74-560 ;

3. NAME_AHD.ADDRE#S_QE_ARELIQAHI
Warner Chilcott
Attention: Norma Enders, R.Ph.

182 Tabor Road&_
Morris Plains, NJ 07950

4. BASIS OF SUBMISSION 5. SUPPLEMENT(s)
Patent expiry . N/A
6. EBQRRIEIARX_NAﬁE 7. NONPROPRIETARY NAME
N/A | Flurbiprofen

8. SUPPLEMENT (s) PROVIDE(s) FOR: N/A
S. AMENDMENTS AND OTHER DATES:

November 9, 1994: Submission

March 10, 1997: Amendment

March 25, 1997: Amendment

Amendments are being reviewed in this review cycle.
10. PHARMACOLOGICAL CATEGORY 11. Rx or OTC

NSAID | Rx

12. RELATED IND/NDA/DMF(s):
13. DOSAGE FORM 14. POTENCY

Tablets 3 100 mg (50 mg is withdrawn per
5 amendment dated 12.7.95)

16. RECORDS AND REPORTS: N/A

18. QQNQLH5IQN§_AMD_BEQQMMENDAIIQH§: Approvable

See Comments Section.

19. REVIEWER: DATE COMPLETED:
Dave Gill April 15, 1997
HFD-623/D.Gill/ s \u}‘ﬂ

HFD-623/V. Sayeed/

X: \new\Flrmsnz\Warnch11\Ltrs&rev\74560ap dg
F/T by

APPROVAL




CENTER FOR DRUG EVALUATION AND RESEARCH

APPLICATION NUMBER 074560

BIOEQUIVALENCE REVIEW(S)




OFFICE OF GENERIC DRUGS
DIVISION OF BIOEQUIVALENCE

ANDA/AADA #74-560 SPONSOR : warner Chilcott
DRUG: fiurbiprofen

DOSAGE FORM: tablet

STRENGTHS/ (S) : 100 & 50 mg

TYPE OF STUDY: single X

,~ e e - - .y gy

Multiple Fasting X Fed X

STUDY SUMMARY:

Fasting: Twenty-six subjects enrolled, 24 completed (13 in sequence 1, 11
in sequence 2), no serious adverse events. Randomized, single dose, two-
way crossover, 2 week washout. Log-transformed 90% CI’s: AUCO-t, 97-102;
AUCINF, 97-102; CMAX, 90-120.

ISSUES:

1) S1, test, had the first nonzero concentration was CMAX. Excluded, 90%
Cl’s recalculated: AUCO-t, 96.8-102.0; AUCINF, 96.8-101.8; CMAX, 87.8-
117.8

2) Statistically significant period effects (p < 0.05) occurred for AUCO-
t, AUCINF, and their log-transformed values:

- no nonzero predose concentrations, washout > 30 half-lives (longest t¥%
was 11 hr, 336 hr / 11 hr = 30.5)

- no evidence of variation in sample processing or analysis

- frozen stability documented

- no evidence of induction or inhibition from parent drug or metabolite

- equal residual effects?

Fed: All 18 subjects enrolled completed the study, no serious adverse
events. Randomized, single dose, three treatment, six sequence, three
period design (actually six periods) with 14-30 day washout. There were
three groups based on dates of dosing (Group 1 = 15 subjects, Group 2 = 2
subjects, Group 3 = 1 subject). Based on pooled data, the ratios of least
squares geometric means were: AUCO-t, 0.989; AUCINF, 0.987; CMAX, 1.081.
Comparison of test fed vs. test fasting: AUCO-t decreased about 10% with
food; CMAX decreased about 17% with food; TMAX increased about 27% with
food. These results are consistent with the labeling.

ISSUES:

1) Data was analyzed as follows:

- pooled without regard to dosing date (N = 18)

- Group 1 data only (N = 15)

- coding for periods revised to account for different dosing dates

In all cases the ratios were within the 0.8-1.2 limits.

2) S11 was included in violation of the protocol (consumption of an NSAID
within 7 days of starting). Ratios were recalculated for all the
conditions above excluding S11, and were still within 0.8-1.2.

WAIVER/DISSOLUTION: bDissolution testing was acceptable for both

100 and 50 mg strengths and conducted according to USP conditions. With
regard to core components, the two strengths are qualitatively identical




and the % compositions relative to core weights are very similar.

PRIMARY REVIEWER: James D. Henderson, Ph.D. BRANCH: 11

INITIAL: DATE é—-/—<5
BRANCH CHIEF.: rabindra N. Patnaik, Ph.D BRANCH: 11
INITIAL: : DATE lafqy

-~

DIRECTOR, DIV}SION OF BIOEQUIVALENCE: Keith K. Chan,
Ph.D. -

INITIAL: ~ _ _DATE ‘é/%)’

J. Lesko, Ph.D

y yy ] .
ASSOCIATE DIEECTOR, OFFICE OF GfNERIC DRUGS : Lawrence

/
INITIAL: ., .. DATE &/%ﬂﬂ

VZa |




FLURBIPROFEN - WARNER CﬁILCOTT, ANDA #74-560, FOOD STUDY

Design:
4/9 4/23 5/7 5/9 5/21 5/23
Group Subj. N Period
1 1-6,8-16 15 1 2 3
2 17,18 2 1 2 3
3 7 1 1 2 3

Summary of Ratios of Least Squares Geometric Means:

———
Condition | N AUCO-t | AUCINF | CMAX
1 18 0.9892 | 0.9874 | 1.081
2 15 0.9884 | 0.9862 | 1.077
3 17 0.9895 {0.9876 | 1.066
4 14 0.9886 | 0.9863 1.052
5 18 0.9862 {0.9843 | 1.057
6 17 0.9864 [ 0.9844 | 1.033
Condition:
1 Sponsor’s reported values using pooled data from all 18 subjects
2 Condition 1 excluding Subjects 7, 17, and 18
3 Condition 1 excluding Subject 11
4 Condition 2 excluding Subject 11
5 Reviewer’s analysis using revised coding for periods

6 Condition 5 excluding Subject 11




Tlurzirrofen warner Chilicct:o
200 & 50 mg tabler Adorris Flains, T
~NDA %74-560 submiczed:
meviewer: James T. Zenderscn Jlovember 3, 1294 &
File: T4560SDW.MN94 day &, 12¢t5 &

lay 24, 139¢%

REVIEW OF FASTING AND FED BIOEQUIVALENCE
STUDIES, DISSOLUTION DATA, AND 2
WAIVER REQUEST

3ackground

on 1/25/94 the sponsor submitred biocequivalence study protccols
Ior fasting and fed studies of its rest product flurbiprofen
cablets 100 mg. These prcrccols (#94-004) were reviewed by the
Zivision (file date 3/8/94) and fcund acceptable as long as the
Zirm incorporated several raccmmencaticons.  The sponsor was so
informed by lettsr cn 2/15/94.

The sponsor has now submittsd the results cf fasting and fed
bicequivalence studies comparing Its test prcduct flurbiprofen
100 mg tablets with the reference listed drug (RLD) Ansaid®
(Upjohn, NDA #18-766, 10/21/88). In addition, the sponsor has
submitted a request for waiver of in vivo biostudy requirements
for its lower strength test product flurbiprofen 50 mg tablets
and dissolution data for both strengths. The submission was
received by the raviewer cn 3/16/94.

mn

On 4/24/95 and 5/23/95 tha sponsor was raquestad to submit
additional :Znfcrmation (transcripts cf conversations attached) .
These amendments were submitted cn 5/8/95 and £5/24/95.

“he Division issued a revised guidance for Zlurbiprofen tablets

'2/4/94) which describes -:e clinical pharmacclogy and
pnarmacokinetics c¢f this arug.

I. FASTING STUDY
A, Study Sites

Clinical:
Principal ~nvestigatcr:
Medical Direcror:

Protocol = 9141-3001 (11/24/93; amended 1/20/94,
3/10/94, and 3/17/94); final IRB approval
3/23/24

Rosing Dates: Period 1, 4/23/94; Period 2, 5/7/94
Analvytical:

Analytical Director:

Analysis Pates: £/24/94 through 6/15/94




131}

Study Design

This was a single <dcse, randcmaized, TwWo-Trsatment, IWo-way
Zrcssover studv o Z+4 healiiv ale supblsecTs ccmparIng Che
sponscr’s test groduct Siursiprorsn 120 Tg tzaslets with the
raference croduct insaid® TUpjohny under Zastong conditisas with
%2 TWO week washcut Zetwesen Trszatmancs

=, Subject Selection

alternates) were enrclled intc the study aiter signing IRB-
approved informed ccnsent. £ all 26 subjects enrolled complete
the study, then ail samples would ke assaved. If a subject drops
dut, an alternate oI that sequence would replace the dropped
subject. No addictional add-on subjects would be dosed after the
study nas started without the sponscr’s ccnsent.

Twenty-six healthy male supjects (24 subjects tlus two
CY‘S

“-~T e —~ e -,
—~CLlUS1ICT Sr>z=

- male, 18-30 ears clid ]

- within + 10% frcm normal weight f£cr height and Srame”

- good health as determined by medical historv, physical
examination, laboratory values (hematology, serum chemistry,
urinalysis), and urine drug abuse screen

- no Rx medicaticns for two weeks prior and no OTC medications,
vitamins, or unusual diet Zor cne week trior to study start and
until after the Zinal tlocd draw

Exclusicn Crirteris:

- clinically abtnormal ghys:ical sxamination suggesting an
abnormality of any crgan svsceam

- any clinically significant zbnormal laboratcry “ralue

- numerocus known ailergies, cr known allsrgy —2 flurbiprofen,
aspirin, NSAIDS, cr any ccmponent cf Ansaid® cr flurbiprofen (WC)
tablets

- history of asthma or urticaria precipitated by aspirin or any
other NSAID

- history of alccheol or drug dependency cor drug abuse

- receipt of an investigatiocnal drug within 28 days of screening
- received a RX drug or has been treated within four weeks prior
Lo study screening Zor a ccndition wnich precludes enrcllment

- blood donaticn cr blood lcss of > 200 mL within four weeks
prior to screening

able <I Tesirable Weigzhts oI Adults, Metropolitan Life Insurance
cmpany, 1383.

-~
B




-fIsr z superwiz=d cvernicht Zast L2 ar:, =acn subject raceived
ine ¢ the Zzllcwing trsatments:
~) Trt. & zsst,, Ilurktiprcisn ctablsc, - X 150 mg, wvarner
Chilcets Lot =JT22801, use ©v 12,/%5; batch size
assay, -f£.:%; manutacctursd 12,14/832
2) Trt. 2 ref.), Znsaid® =ablec, I ¥ 100 ma, Upjchn lot
#474YP, =zxp ./98; assav, 25.7%

Cf water. Immediately after

Zach dose was == 240 mL

dosing, the sucbjsct’‘s oral cavity was checked to confirm the
tablet and £lu:id were swallswed. =fter a two week washout, each
supject receiwsd the alternative crsatment.

A e e e e .. T .

Subjects were ccnfined to the clinical facili v from at least 10
nours before dcsing until 43 rours rostdose. Subjects abstained
from caffeine- and Xanthine-containing products, and from alcohol

for at least two days prior to dosing days and until after the
last sample was ccllected. Subjects were active for the first
four hours rostdcse and wers not permicted to lie down or sleep.
No strenuous sxercise was permircted curing the study. Smoking
was not crohizicsd.

2 IZr at lsast 10 hours tefore dosing and for four
Si1nT whnen standardizsd meals tegan. Water was
rascri IO nours gcstdose cut was allcowed Ireely at all
other S. <SuClects were instructed not to eat or drink any
unusual foods cr liguids during dosing.

Blood Samziing:

Venous blood samplies (10 mL) were collectad into anticoagulated
EDTA) evacuated cliass tubes at 0 (predose), 0.25, 0.5, 0.75, 1,
.25, 1.5, 1.73, Z, 2.23, -.87, 2, 2.5, 4, 6, 8, 10, 12, 18, 24,
r
a

1M W

36, and 48 hours costdose. 32lcod samples were centrifuged and
the plasma separated and stcred frozen at -20° pending shipment
al '

2o the analyti site. After arrival at the site, samples were
Stored at -20° until assaved.

-lote: although :ze prctecol specifisd that :the rlasma samples
were to be divided into two portions ithe first set shipped on
dry ice, and thz second set shipped after safe arrival of the

first set), the samples were shipped as one set.

3




=. Analytical Methodology and Data Analysis

Analvytical:

Pharmacokinetics:
The following pharmacckinetic parameters were determined:

- area under the plasma concentration-time curve to the last
quantifiable concentration (AUC) by the linear trapezcidal rule.
- area under the curve extrapolated to infinity (AUCINF)
calculated by adding C./KE to AUCTLQC, where C. is the last
quantifiable concentration and KE is the elimination rate
constant

- maximum observed plasma concentration (CMAX)

- time to maximum plasma concentration (TMAX)

- terminal elimination rate constant (KE) obtained from the slope
of the line thrcugh the terminal points fitted by linear least
squares regression; no values earlier than 6 hr after dosing were

used in view of biphasic elimination for flurbiprofen
- half-life (THALF) = 0.693/KE




Statistice:

Statistical analvses were performed using ctihe GLM rroccedure cof
SAS. The statistical model contained main effeczs oF

subject (sequence), period, and treatment. Sequence =t

tested against the mean square term Ior subject {sequenc
cther main effects were tested dgainst the mean sguars
(statistical significance -f ¢ < 0.03).

F. Results
Product Tnformation:

. Formulation: see Table 1

(=]

- Potency: The potencies of the test and reference biostudy
roducts were 96.4% and 95.7%, respectively, and are within + 5%
f each other.

[ORI6 I 9]

2)

Batch Size: The batch size is stated as rtaplets.

(

LS

Dissolution: see Table 2. The results are acceptable.
Clinical:

5. Completion: Twenty-six subjects (24 plus 2 alternates) were
enrolled, and 24 subjects completed the study:

L S2 withdrew after Period 1 on his own request.
° S23 failed to report for Period 2.

5. Adverse Events: Four subjects reported f£ive adverse events:
1) nausea (probably related to dosing, test); 2) lightheadedness
'possibly related, ref.): 2) nervousness; +4) sore throat; 5)
Tusculoskeletal rain. All svents were judged to e of mild
intensity and required no treatment.

7. Protocol Deviations: In three cases, actual collection times
differed from the scheduled times by = 7%; actual times were used
in calculations for these samples. There was one missed sample
(S3, Per. 1, 2.33 hr, difficulty with heparin lock) and
parameters were "calculated arcund the missing value". The
reviewer’s AUC calculation agreed with the sponseor’s reported
value.

Pha kineti S istic

8. Plasma Concentrations: Ssee Table 2. There were no instances
of nonzero predose concentrations. There was only one case where
CMAX was the first nonzero concentration (S1, Per. 1, Trt. A).




= ’harmacokinetic Parameters: =see Tabls <. The stugdy was
inpalanced with 13 subjects in Sequence - and -- Subjects I=n
sequence 2 There were statistically significant o < 0.C05)
z2ricd eifects Zzr AUCC-t, ALUCINF, z2nd -neir -Zy-Trznsicrmed
Talues (see Comment 2 zelcw) .

T/R ratios are shown Lo~ Tzble =.

G. Comments
1. The sponsor’s reported 90% CI's Zor _og-transformed AUCO-t,
AUCINF, and CMAX zre shown in Table The reviewer rspeated the
SAS analyses with the disketre rrovided tv the sponsor zand
cpbtained similar results to the sponscor‘ s rounded values.

1NN

Since S1 had CMAX as the first nonzero cecncentration for Trt. A,
the SAS analysis was repeated with S1 deleted, and 90% CI’'s were

as follows: 1logAUCO-t, 96.8-102.0; ~OgAUCINF, 96.8-101.5;
logCMAX, 87.8-117.8.

2. Based on visual appearance, in two cases the reviewer




-2 reviswer rzpeated ths SiS analvsis Zcr _cgAUCINT using the
rsvised XEL vwvalues for S13, Trz. I, and Zelerznnig £17, Tr=. 2. The
0% CI Zor 1LogAUCINF was 26.£6-101.3

: statistically significant (p < 1.05) cerizd effacts were

motea Zor AUCC-z, AUCINF, znd their log-transizrmed values. Tt
-5 unlikely that the cericd =ffects are due - carryover Ior Two
Z2asons 1) there were no nonzerc gredcse co enctraticns; )

and 62 drug half-
cnsor also notes
Eiotransformation

e
e

washout was adequate with minimum numbers cf
~ives for Trts. X and B, ras

that there are n=c reports of self-inhibition
Zor flurrciprofen.

-

Aadditicnal charmacckinetic parameters are shown in Table 7.

5. There were seven resassayed samples (6 anomalous values, and 1
Missing criginal -ralue) from three subjects. In two of these
cases, the repcrtsd (median) value agrees clcsely with the
original -ralue, znd in cne case there was no criginal -ralue so
Ze single repeat -falue was used.

In the remaining Zour cases, the original wvalue was considered to
oe anomalous, cr a pharmacokinetic ocutlier. 2ased on the
concentrations at the flanking times, the reviewer concurs with
the reported (median) values in these four cases

5. The sponsor chose the weighting factor 1/PHR for linear
regressicn analysis of standard curves. Using the approach of
Bolton” to examine whether a weighted linear ragression is
required, the reviewer used the raw PHR data ‘rom all cf the
standard curves as follows:

° For sach standard ccncentraticn (CONC), =he mean PHR, SD,
CV, -rariance (¢ = SD2?), and INVVAR = 1.0) were calculated.
? Heterogeneity cf variance is demonstrated if either the

variance of the dependent variable mean SHR (Ow) O the
standard deviation (SD) is proportional =o the independent
variable (CONC).

L] From the REG procedure of SAS, the R2 value for Ouwpz VS . CONC
was 0.88, indicating fair correlation. If ¢ is proportional
mean PHR, chen 1/CONC cr 1/PHR might be an appropriate
weighting factor.

L The R? value for SD vs. CONC was 0.9308 fgood correlation),
and the R? -alues for CV vs. MPHR and CV vs. CONC were
0.0253 and ©.0278, respectively (no correlation, slope was

8oltcn S. fharmaceutical statistics: rractizal and clinical
applications. Ind ed. New York: Marcel Dekker, Inc., 1990:234-5.

-




et signiiicancly i

Zgnscantc

~/PHR? mignt zZe an a

ffgrent Zrcm zZ2rz:, Lndicating a
C7 model. For the constant o7 mzgéel, L/CCNC: =2r
pprorriate weighting Zzctor

Tae weignting Iactor should ke Inverssly Trcporticnal o
variance. The R? walues for INVVAR = 1.7) -ts. L. CCNC

‘WF1l), L/CCNC? 'WF2), _.PHR WF2), znd .. PER? %F4) were
,_7;93 2.581=58, v.8054 and C.s5233, raspectively, suggesting
that WF1 (1/CCNC) and WF3 (1/PHR) nhave —he best :averse

correliaticns

The R? wralues fcr MPHR -~s. CONC with =he =

facrors

W N

The revi
describe

correlatsi

with -rariance.

llowing weighting

QO

were:

L/CCNC - §.%9999
1/CCNC? - 0.9989°
L/PHR - 0.289°9
Z/PHR? - 0.999¢

ewer’s rssults show TtIat the <3tz zppear - be
d Zy a constant CV medel. However, the cest inverse
cns with variance are Zor the weighting factors

1/CONC and .,PHR.




II. FOOD STUDY
A. Study Sites

Clinical:
Principal Investigator: .
Medical Direcrtor:

Protocol #: 9141-5002 (11/24/93; amended 1/20/94,
3/10/94, and 3/17/94); final IRB approval
3/23/94

Dosing Dates: Group I: Pericd 1, +4/%9/%94; Pericd I,
4/23/94; Periocd 2, 5/7/94
Group II: Pericd 1, 4/23/94; Perizd Z,
5/7/94; Period 3, 5/21/94
Group III: Period 1, 4/9/95; Pericd 2,
5/9/95; Period 3, 5/23/95

Analytical: '

Analytical Director:

Analysis Dates: 6/3/94 through 6/21/94

B. Study Design

This was a single dose, randomized, three-tcreactment, three-
period, six-sequence crossover study in 18 healthy male subjects
comparing the sponsor’s test product flurbiprofen 100 mg tablets
under fed conditicns with 1) the reference prcduct Ansaid®
{Upjohn) under £fed conditions, and 2) the ctest groduct under
fasting conditions, with a 14-30 day washout between treatments.

Dosing dates for the three periods differed as follows, in order
Lo accommodate college exams to prevent dropouts:

4/9 4/23 5/7 5/9 5/21 5/23
Group Subj. N Period
1 1-6,8-16 15 1 2 3
2 17,18 2 1 2 3
3 7 1 1 2 3

c. Subject Selection




Zignteen nealthy male
signing IRB-aprrcoved ir
trizTariz were thes same
= Study Procedures
Tr=atments
~ftser z supervised cvernight Zast 1 nr;, =ach subiec:t
cne of the fcllcwing treatmencts

1) Trt. A f{test, ZIed), ZIlurciprecfen cablet, 1 X 120
Warner Chilcott lot zJ7T12801, use by 12/9%

2) Trt. 3 (cest, fasting), flurbiprcien tabler,
Aarner Chilcott lot =JT12801, use oy 12/¢%S

2) Trt. T 2., ZI=d), insaid® =zabler, I X 100 mg,
-Ct =474YD, =xp 1,98
zach dose was taken with 240 mL cf water. _mmediately

iy a
dosing, the subject’s oral cavity was checked o confirm
ctablet and fluid were swallowed. In two subsequent dosi

arter 14-30 day washout periods, sach subject received
alternative treatments.

Subjects receiving Treatments A and C were fed a standard high-
fat breakfast tricr -o dosing, were required tz cconsume the
entire meal in thirty minutes, and were then :mmediately dosed.
The meal consisted of one Zried egg, one buttered English muffin,
one slice of American cheese, cne slice of Canadian baccn, one
serving of hash Zrown potatces, 180 mL cf orange “uice, 240 mL of
whole milk.

eSTricticns:  same as -n fasting scudy

Blood Sampiing: same as in fasting study, except Zcr
shipping (see Results, analytical secticn below)

E. Analytical Methodology and Data Analysis

Same as for fasting study, sxcept that cnly cne set of subject
samples were assayed per analytical run.

F. Results

2rcduct Znformarion: same as in fasting study

Clinical:




Completion: Iigntsen subjects weres =nrclilsd, znd =1l -3

|

[Sf

e}
(]

lects complered the study.
Z Adverse Events: 3ix subjects rapcrtsed twel-rs azdverse svents.
=1l svents were -udged to be of mild :inrensiz =nd r2guirad n
-Teatment. Four < the 12 evencs were -udged as rossitly related
22 the study drug anxiety, Insomnia. rastisssness (5S4, -ast,
Z2d); headache 38, c=st, fzd) Cther zdverse =vents -udged not
Tzlated to drug administraticn incliuded rash, nervousness,
rainitis, synccre, and conjunctivic:s.
>. Protocol Deviations:
» All 18 subjects were not dosed together /see Study Design

above, and Comment #3 belcw)

? in one case (S3, Trt. C, 0.25 hr, Z min late), the actual

collecrtion time differed from =he scheduled t-imes ev > 7%;

che acrtual :t:me was used iz calculations Zor this sample.

? In three cases, subjects took unauthorized medicatcions
during unsupervised periods:

- S8, 1 Ccmtrex® tablet 8 days before Period 2 dosing

- S17, 2 ASA tablets 325 mg 12 and 13 days prior to Period 1

dosing

- S11, 2 ibuprofen caplets 400 mg and 1 Entex® tablet 4 days

prior to Period 1 dosing

Due to the short half-lives of these medications, the

sponsor assumed adequate washout and allowed the subjects to

participate. However, the IRB-apprcved protocol, Section
VII. D. 'p. 127 of the submission) states that "Subjects
must fe infcrmed that iZ aspirin cor any NSAID is ccnsumed
Irom 7 days cerore the first dosing until after the last
blood sample is collected, they will be dropped from the
study". This inclusion requirement :is repeated in the
Clinical Report (p. 1480 of the submission). Therefore,
inclusion of S11 was a protocol violation, and, in the
reviewer’s opinion, S11 should have been excluded.

L The protococl was amended to inform subjects that they would
be dropped Zrom the study if any NSAID was used within seven

days of study start. In the amendment, the sponsor

acknowledges that this change was not implemented into the

case report forms.

Pharmacokinetics/Statistic

1. Plasma Concentrations: see Table 8. The sponsor reported

the pooled data from all 18 subjects with no distinction between

dosing groups. There were no instances of nonzero predose

11




ccncentrations. There were no cases wnhere CMAX was the first
nonzerc concentration.

Pharmacokinetic Parameters: see Tables ¢ and 10. The
onsor reported the results as a balanced study with 3 subjects
er dosing sequence. There were no statistically significant (p
> 0.05) period or treatment effects or seguence .p > 0.1) effects
for AUCO-t, AUCINF, CMAX, and their log-transfcrmed values. The
sponsor also recalculated the study including only the 15
subjects from Group 1. Table 10 shows the least sguares means
and the ratios of geometric means from the Group 1 analysis. The
reviewer confirmed the sponsor‘s results in both cases.

Analytical:

3t ui
‘g

G. Commentg

1. The inclusion of S11 was a protocol violation. The reviewer
repeated the SAS analysis after excluding S11, using all pooled
data (N = 17) and only Group 1 data (N = 14). For N = 17, the
ratios of least squares geometric means were: AUCO-t, 0.9895;
AUCINF, 0.9876; CMAX, 1.066. For N = 14: AUCO-t, 0.9886;
AUCINF, 0.9863; CMAX, 1.052. (See Table 11, Conditions 3 and 4)

2. _Based on the number of dosing days, there were actually six
periods in this study. For example, Group 1 subjects would have
periods cocded 1, 2, and 3. Group 2 subjects would have periods

12




by by 1y OO

:Iulm«n()n
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M
0n
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-

~urve

2. 2, and =, zased cn the calendar 2avs I walch Zosing
red. Group : would have pericds ccded I, <. znd & The
wer made triese changes and rspeated the SAS znalvs:is The
£s are shown I Table 1.1 as Ccnditicns I znd = Inozall
, the ratics cf geometric l2ast sguarss T2ans wers within
cceptance >imits cf C.3-1.2Z.
he reviewer used the raw FHR data “rcm all =F ke scandard
s &as follews for analysis of the weighting factcr zalecrion:

Frcm the REG procedure of SAS, the =

was 0.9278, Indicating gcod ccrrelaticn.

proportional to mean PHR, then 1/CONC cr _,FER might ke an
appropriate weighting facter.

? -~ralue Icr o,, 7s. CONC

-=- 0T 18

The R? value for SD vs. CONC was 0.9986 {strcng
correlaticn), and the R? wvalues for CV vs. MPHR and CV vs.

CCNC were ©.1915 and 0.1213, respectively :'no correlation,

slcpe was not significantly diffsrent “reom zaro), _ndicating

3 ccnstant TV model. For che ccnstanc Vo mecdel, 1. CONC? or
ahn

S
1/PHR? mignt ke appropriate welighting facters.
The weighting factor should ke inversely propeortional to
variance. The R? values for INVVAR (= 1/0) -s. 1/CONC
(WF1), 1/CONC2? (WF2), 1/PHR (WF3), and 1/PHR? (WF4) were
0.9849, 0.°9567, 0.9818, and 0.9623, respectlively, suggesting
that WF1 (1/CONC) and WF3 (1/PHR) have the test inverse
correlations with variance.

The R? values for MPHR ~s. CONC with the following weighting
facrors wers=:

1/CCNC - 1.0

1/CCNC? - J.200sg

- N

~n
s TS PR

1/PER? - 0.9998

W 1)

)
)
1) 1o -
1)

The reviewer’s results show that the data appear to be
described £y a constant CV model. However, the weighting
factors 1/CONC and 1/PHR are most strongly inversely
correlated with variance.

=
J




6. The current labeling (PDR, 49th ed., 1995, p. 2520) for
Ansaid® (Upjohn) states that "administration with food alters the
rate of absorption but does not affect the extent of drug
availability". ~From Table 9 (N = 18), the % differences for Trt.
~ (test, fed) ~s. Trt. 3 (test, Zasting) indicate that AUCO-t was
decreased about 10% in the presence of fcod. -MAX was decreased
about 17% and TMAX was increased about 27% in the presence of
food. These changes are consistent with the qualitative
description in the labeling. Reported data indicates that CMAX
may be decreased 27-32% with food (refer to Division guidance) .

III. WAIVER REQUEST

1. The sponsor states that its lower strength test product
flurbiprofen 50 mg tablets is proportionally similar in active
and inactive ingredients to the higher strength 100 mg tablet
used in the fasting and fed biocequivalence studies. Based on
formulation and comparable dissolution of the test products to
the corresponding strengths of the innovator products, the
Sponsor requests waiver Irom bicequivalence study requirements
under 21 CFR Part 320.22(d) (2) for the 50 mg strength.

2. Table 1 shows the formulations of the 100 and 50 mg strengths
of the test product. Three of the excipients are exactly
proportional as a % core tablet weight, and two other excipients
are very similar.

IV. RECOMMENDATIONS

1. The bioequivalence study (fasting conditions) conducted by
Warner Chilcott on its flurbiprofen 100 mg tablet, lot #JT12801,
comparing it to Ansaid® 100 mg tablet, lot #474YP, has been found
acceptable by the Division of Bicequivalence. The study
demonstrates that Warner-Chilcott’s flurbiprcocfen 100 mg tablet is
bicequivalent under fasting conditions to the reference product
Ansaid® 100 mg tablet manufactured by Upjohn.



-. The ciocequi-alence study °‘Ied ccondizicns; ccnducted zv Warner
Zzilcett on 1ts Zlurbiprofen 120 mg ctaclet, _Zt =JT1I30%,
iomparing it o Ansaid® 100 mg tablet, .ot =474YD, ~as teen Zound
iCceptable oy tie Civision of Zicequivalence The study
iemonstrates that Warner-Chilcott'’s flurkirrecisn 100 mg tablet is
Zicequivalent under fead conditions to the r=fersnce crcducet
insaid® 100 mg zablet manufactured cy CTpjochn.

2. The dissoluticn testing conducted -y wWarner Chilcot:t con its
Zlurbiprofen 100 mg tablet, _ot ®JT12801, -=:s acceptable and
should be incorrorated inteo the firm‘s manufacturing ccnctrols and
stability program. The dissolution testing should te conducted
in 900 mL of ¢H 7.2 phosphate buffer at 27° using USP 23
apparatus II {paddle) at 50 rpm. The tast product should meet
the following specifications:

Not less than cI the labeled amount ¢

£ the drug in
the dosage Zc is dissolved in 45 minutes.

=. The dissoluticn tssting cenducted tv Warner Chilcors =n its
tlurbiprofen S9 mg tablet, lot #JT12091, :is acceptable. The firm
has conducted acceptable in vivo biocequivalence studies under
fasting and fed conditions (submitted 11/9/94 and 5/8/95)
comparing its 100 mg tablet of the test product with the 100 mng
tablet of the reference product Ansaid® manufactured by Upjohn.
The formulation for the 50 mg strength is proportionally similar
with respect to active and inactive ingredients to the 100 mg
strength of the test product that underwent bicequivalency
testing. The waiver of in vivo bicequivalence study requirements
for the 50 mg strength of the test product is granted. The 50 mg
tablet of the tsst rroduct is therefore deemed bicequivalent to
the 50 mg tablet cf Ansaid® manufactured by Upjohn.

5. From the kiocegquivalence rvoint cf “riew, -he firm has met the
Tequirements cI i3 vivo kicequivalence and in vitro dissolution
testing and the application is acceptable.

A

James D. Henderscn, Ph.D.
Review Branch II
Division of Bioequivalence

RD INITIALED RPATNAIK . P
FT INITIALED ;RPATNAIK 51219

- - e — Date : '
Kexth K. Chan, Ph.D——
Difector

Division of Bioequivalence

Concur:
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TDH/cre/6-1-95/74-550

SZ: ANDA #74-560 (criginal, duplicate), ZFD-600 (Hare), =FD-630,
HFD-344 (CViswanathan), HFD-63Z (Patrnazk, =ZHenderson), Irug
File, Divisiecn File

16




Table 1 - Test Product Formulatizsn

NOT FOR RELEASE UNDER FOI

{ Ingredient :mg | & ccre | mg % core
B i tabler welignt caplec weight
| CORE ’flurbicrofen. T3P 100.20 ! ZS £0.C0 1 15.67

| lactose
monohvdrate, MNF

collcidal silicon
dioxide, NF

croscarmellose

sodium, NF _
microcrystalline !
! cellulcose, NF i _

magnesium
stearate, NF | ; ; i

Total Core Weight
(ma)

COAT Blue

White

Purified Water,
USP

Polish | Candelilla Wax, |

! Purified Water, ,
| USP

does not appear in final product
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Table Z. Zn Vitrc Dissolutiocn Testing ”

cTrug Zeneric Name) Ilurzigzrcien
Z%se Stirength: 110 z I wg
"t ANDA No.: "1-359
Firm: Warner-Chilcore
» Submission Date: -1/9/%4
File Name: T4S60SDW.NS4
I. Disscluticn Testing USP Condisicnas) :
? USP 23 RBasket: Taddle: X XPM: =0
: No. Units Tested: .2
Medium: zH 7.I chosphate tuffsr Tolume: 300 mL
; Specifications: NLT / 45 min
: Reference Trug: insaid® ‘Upjchan)
i issav Methcdolcooyv:
P 2. fesultsz = I Tizrs Dissclutizn Tasting:
Sampling Test Froduct Reference Productc
Times Lot =JT12801 Lot =474YP
(Minuctes) | Strsngth (mg) 220 Strength (mg) 100 exp 1/98
Mean % rRange %CV Mean % rRange %¥CV
10 84 3.2 84 3.0
20 87 1.2 88 2.7
t
20 89 1.7 P o1 2.5
L 45 92 1.2 Lo 2.8
59 B | iz 33 ’ 3.0
|
Sampling Test ZFroduct Reference Product
Times Lot =JT1i20°1 Lot =005YY
(Minutes) | Strength (mg) S0 Strength (mg) S0 exp 1/98
Mean % Ranage 5CV Mean % Range 5CV
10 83 4.5 84 5.9
20 88 2.1 89 5.4
30 90 2.5 l91 4.0
145 91 2.3 |92 3.8
! 60 92 2.1 83 3.2




Table : - HYean Reported Plasma Ccacentratioas
2L Flurbipreofen (Fastaing Stuady, -i = 24)
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one missing sample (S3, Per. 1)
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Trt. A = flurbicrofen tablet, 1 X 100 mg, Warner-Chilcott
= Ansaid® tablet, i X 100 mg, Tpjohn }
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Table 4 - Mean Reported Pharmacokinetiz Farameters of
Flurbiprofen (Fasting Study, 7 = 24)

anics: AUC’s, .g=~hr/mbh; CMAX, “g/ml
‘FParameter Trx- . = Test: Txe. = raz , 20% CI
Mezn %) Mean V%)

| auc. .

|  Arith. 74,2 29 75.2 30 P - -

i LSM 74,2 - 74 .7 - { -0.80 97-102

| lnauc. . - - - - | 0.093 | 97-102

| AUCINF |

! arich. 75.2 30 77.1 31 | - -

; SM - - 75 .6 - i -0.¢81 ©7-102
1nAUCINF | - - e - . 2.522 $7-102
CMAX

Arich. 13.3 27 12.3 23 - -

LSM 13.3 - 12.3 - €.47 92-117
1nCMAX - - - - 1.03 90-120
TMAX (hr) 1.32 77 2.49 63 -26.91 | -

KEL (hr" 0..35 19 ] lo 125 20 | 0.4 -
HALF (hr) S.33 26 | 5.37 27 -0.74 -
— |

For TMAX, XZL, and HALF, zrithmeric means ars raported.

LSM = least =zguares mean

Tor untransicrmed parameters, the X ciffsrance i3 calculated
as follows: % diff. = (T - R) = 200 / X, 2sing the least
squares means. ror log-transicrmed parameters, the T/R
ratio of geometric means is calculated as exp (logT -i1o0g R},
where the cquanticy (logT -l1o0gR) is the estimate from the

ANOVA.
Trt. A = flurbicrofen tablet, > X 100 mg, Warner-Chilcott
Trt. B = Ansaid® tablet, 1 X 100 mg, Upjonn




Table 5 - Reported T/R Ratios (Fasting Study)

{ .
Sub=ect | 2UC AUCTNF i CMAX !

i
t
—t
]

[
00}

26

75% 0 b 5 ﬁ—l

<

75-125% | 24 24 13
> 125% 0 0 6

- | emm— —]
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Table 6

NOT FOR RELEASE UNDER FOI

Table 7 - Additional PK Parameters

- Presctudy Validation Results

(Fasting Study)

—
Parameter: RATIO" NUMg&égf
Tre. A Trt. B Tre. A Trt. 3
Mean 0.577 0.975 5.3289 5.488
CV (%) 0.%2 1.12 12.7 14.8
Ranae 0.954-0.989 0.953-0.590 4.24-7.206 4.24-7.775

RATIO = AUCO-t ,/ AUCINF
NUMHALF = TLAST ,/ HALF

'T"\-t . A =

A = flurbiprofen (WC); Trt.

5 = Ansaid® (Upjonn)

)
3V ]




Table 8 - Hean Reported Flasma Ccncentracticns
of Flurbiprorfen (Fed Study, N = 18)

:rT ‘;-?-,St,— Zza . —;;ét: Zasting ! ] Zza; ' ;.“--:
lean .z, mL Mean .z./nbLy ~z/ml :
ﬂv'yg_ - B :vyg:, . . - !
o 9.2 i-,: I R L o-
1
; 0.25 J.82 (Zl8,8) |3 33 3I2..7 I C.24 2322, 14 .12
E 0.5 3.2 (188,13 I 7.21 £1,.3) 2.02 231,13} £2.69
i 0.75 4.84 (125,17 I 3.C6 =7,.8) 2,77 220,170 31.03
} 1 6.24 (238,13} l 2.83 <3,13) l 5.32 ~5,18) 17.29
|
i 1.25 7.02 (72,22) 2.79 (29,19) ‘ 7.2 4,1%2) -2.64
ff 1.5 7.82 !'z4,.2 10.7% 26,18 I 2,32 22,220 -2.8990
1.7% I@ g3 22,1:2 g 11.22 .13 2.7 EEREE -2.23
2 2.02 (41,13 10.64 z0.,18%8) 9.32 26,23} i -2.22
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8 3.06 2,13 2.02 (3Z5,13) ! 2.2+ 31,13) -2 .85
10 2.29 41,23, 2.36 (13,13) ‘ 2.44 :6,13) -2.C25
12 2.2 13z .72 '52,1%3) I .73 14,13) - L.

18 0.85 (£7,.8) 0.85 | .18) ! 0.88 :74,18) -3.41
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24 0.48 35,13) 0.49 (92,18) 0.49 '33,13) -2.04

36 0.13 {(155.3) 0.14 (188,8) 0.12 :170,9) 0.00

o
(1]
[ V]
(W)
»
N
[«

48 0. . .05 (257.4) 0.04 '287,2) 25.00
— =

* Number of nonzero concentrations

Trt.
Trt.

A
3

tablet

Trt.

C

flurb;profen (Warner-Chilcott,
flurbiprofen (Warner-Chilcott,
Ansaig®

{Upjohn, fed), 1 X 100

fed), I X 100 mg tablet
fasting), 1 X 100 mg

mg tablet




Table 9 - Mean RoportodtPharnncokin.:ic Parameters of
Flurbiprofen (Fed Study, N = 18)

Earameter Tre, X - Ire. = - P - ¥ TiEs $ DifE.
mean - ZV%) mean :-7%) mean (V%) ‘A v, D) (A v. 3)
AUCO-t- 7L.4 ‘21) 79.4 ‘28) I ~2.0 (21) -2 _83 ! -17.08
AUCINF 3.1 :32) 81.3 '29) T2,9 (22) -1.28 -1.08
CMAX (uag/mL) 21.8 (27) 14.4 '19) 10.8 (21) 1C..8 -17.326
TMAX (hr) 2.14 (60) 1.68 (53) 2.20 (44) -5.96 27.38
KEL (hr'®) 0.126 (28) 0.125 (25) 0.125 (26) 0.80 0.80
HALF (hr) 5.98 (32) 5.99 (22) 5.99 (31) -C.17 -0.17

Table 10 - Least Squares Means and Ratios of Flurbiprofen (Fed Study)

N —
Parameter Txe. > - Ixs. = - Ratic’
LSMean _SMean A vs.C)
N = 18
AUCO-t® 71.26 71.95 0.992
logAUCO-t - - 0.9892
AUCINF 73.13 73.86 0.99
logAUCINF - . - 0.9874
CMAX (ug/mL) 11.89 10.8 1.10
loaCMAX - - 1.081
N = 15
AUCO-t 74.24 74.97 0.991¢
logAUCC-t - - i 0.5884
AUCINF 76.21 77.01 0.9896
logAUCINF - - 0.9862
CMAX (ug/mL) 11.90 10.86 1l.095
logCMAX ~ - 1.077
X units for AUC’s: ugr*hr/mL
- For untransformed parameters, Ratio = Tre. A, / Trt. C.ey- For log-

transformed parameters, Ratio = exp(logA - logC), where (logA - logC) is
the estimate from the ANOVA.

Trt. A = flurbiprofen (Warner- Chilcotr, fed), 1 X 100 mg tablet
Trt. B = flurbiprofen (Warner- Ch;lcott, fasting), 1 X 100 mg tablet
Trt. C = Ansaid® (Upjohn, fed), 1 X 100 mg tablet
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Table 11 - Summary of Ratios of Least Squares
Geometric Means (Fed Study)

Condition |N | auco-r AUCINF | CMAX '
1 18 0.9892 | 0.9874 'l 08“.!
2 15 | 0.9884 | 0.9862 | 1.077 |
3 17 | 0.9895 | 0.9876 | 1.066
4 14 0.9886 | 0.9863 |1.052
5 18 | 0.9862 | 0.9843 | 1.057
6 17 0.9864 | 0.9844 1.033
Condition:
1 Sponsor’s reported values using pooled data Zrom all 18
subjects
2 Condition 1 excluding Subjects 7, 17, and 18
3 Condition 1 excluding Subject 11
4 Condition 2 excluding Subject 11
5 Reviewer’s analysis using revised coding for periods
6 Condition 5 excluding Subject 11




